We used a computer to assess the degrees and types of the vertebral deformity on simple lateral X-ray pictures of thoracic and lumbar vertebrae. We studied X-ray pictures of 120 females who were diagnosed as having postmenopausal or senile osteoporosis. The vertebral deformities were classified into five types; N: normal; I: vertex vertebra; II: fish vertebra; III: vertebra plans; IV: reverse vertex vertebra. Also, visual assessment of X-ray pictures was carried out by physicians. 3,018 of a total of 3,419 vertebral bodies were judged as normal (N) by physicians. 2,904 of these 3,018 vertebral bodies were judged normal (N) by our computer method. The rate of conformity was 96.22%. For vertex vertebra ( I ), fish vertebra (II) and vertebra plana (III), the rate oF conformity the was 84.64%, 90.48% and 60.56% respectively. As a judgement of the presence/absence of the vertebral deformity, the computer method indicated that 114 of 3,018 vertebral bodies judged to be normal (N) by physicians were more or less deformed.
Introduction
With the increase of the aged population, we have more occasions to treat osteoporotic patients. We often encounter difficulty in the judgement and classification of the vertebral deformity. We used a computer to assess the degrees and types of the vertebral deformity on simple lateral X-ray pictures of thoracic and lumbar vertebrae. We compared the results obtained by the computer method with those by physicians' judgement of X-ray pictures.
Materials and Methods
We studied X-ray pictures of 120 females who were diagnosed as having postmenopausal or senile osteoporosis in our departments. The lateral X-ray pictures of thoracic and lumbar vertebrae were taken, respectively positioning the eighth thoracic vertebra and the third lumbar vertebra at the center. From the lateral X-ray pictures, the eight specific points on the contour lines of the vertebral body ( Fig. 1 ) were put into a computer connected with a digitizer. The cen- the assessment by our computer method and the visual assessment by physicians was studied.
When pointing by digitizer, we made it a rule not to designate points unreasonably when the X-ray picture was too vague to read visually, and the following eight points were designated in the manner below. In general, points 7 and 8 exist inside of the line drawn from point 5 down to point 6, and from point 3 down to point 4, and never exist outside of these lines. (Table 1) The third, fourth and fifth lumbar vertebrae third, fourth and fifth lumbar vertebrae of one patient, and errors were also calculated: 1.05% for a, 2.71% for b, 4.07% for c, and 4.65% for d.
Results

Measurement errors
The measurement error was found large for the anterior and posterior heights of the vertebral body. Furthermore, X-ray pictures in thirteen patients were taken twice within an interval of 1.5 months, and the coefficients of variation % (CV: %) of X-ray photographing were calculated. CV varied from 0% to 14% with a mean of 4%.
2. Plastic models of vertebrae and figures on X-ray pictures ( 3. Vertebrae for which unconformity was noted between the computer assessment and the physicians' assessment with regard to classification of vertebral deformities.
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--X 100 = 0.64 (%) 3419 third lumbar vertebra or not. As a result, these 33 patients were judged to be N (normal) third vertebra, thirty were II (fish vertebra). None was judged as IV (reverse vertex vertebra). A total of 3,419 vertebral bodies could be judged on X-ray pictures of the thoracic and lumbar vertebrae from the second thoracic vertebra to the fifth lumbar vertebra. 3,018 of these 3,419 vertebral bodies were judged N (normal) by physicians. 2,904 of these 3,018 vertebral bodies were judged N (normal) by our computer method. The rate of conformity was 96.229/00. For I (vertex vertebra), the rate of conformity was 84.64%, there being 267 vertebral bodies judged I (vertex vertebra) by physicians, 226 by the computer method. For II (fish vertebra), it was 90.48%; 57 of 63 vertebral bodies judged II (fish vertebra) by physicians were judged II (fish vertebra) by the computer method. For III (vertebra plana), the rate of conformity was 60.56% (43/71). This conformity was the lowest. As a judgement of the 26 (8o) presence/absence of the vertebral deformity, the computer method indicated that 114 of 3,018 vertebral bodies judged N (normal) by physicians were more or less deformed. The rate of conformity was 3.78%. For I (vertex vertebra), the rate of unconformity was 10.11%, 27 of 267 vertebral bodies judged I (vertex vertebra) by physicians being judged non-deformed. For II (fish vertebra), it was 7.94% (5/63). For III (vertebra plana), it was 29.589/oo (21/71). The rate of unconformity was the highest for III (vertebra plana). With regard to the type-classification of the vertebral deformity, there was an unconformity rate of 0.649/o (22/3,419) between the judgement by physicians and the computer method ( Table 2) .
Discussion
There are various methods 1' 2 for the assessment of osteoporosis, MD method using X-ray picture of the hand 3'4, Jikei method using X-ray picture of the spine 5, Singh method using X-ray pict'ure of the neck of femur% methods using CT 7 and photon absorptiometry s, iliac biopsy, etc. In fact, it is quite useful for the diagnosis and observation of patients who suffered from back pain to judge the deformity according to the classification by X-ray findings. However, it is difficult in Table. 4. This value was satisfactory with regard to conformity with physicians' judgement and it was considered reasonable. Strictly speaking, it must be used different discriminant value for each vertebra, but a common discriminant value was used because of the insufficient number of our cases. Anyway, the determination of the discriminant value is the base of this system.
This system is considered one of the effective methods for the assessment of the vertebral deformity but we are still continuing to aim at further exact assessment.
Conclusion
We developed a method, which uses a digitizer computer system, to assess objectively the judgement of the vertebral deformity and the classification by X-ray findings. This method also satisfactorily conforms the physicians' assessment, and we think it worth introducing the system into clinical practice. (The content of the present report was published at the Fourth Congress of Japanese Society for Bone Metabolism).
